QUATEENIONS.

9.    We have, by (8),

F. aVpy = ySap - pSay,
V.pVya= a$fiy - ySap,
V. y Yap = pSay - aSpy;
therefore, by addition,

F. (aVpy + PFya -1- yFa^) =

10.                     F. a/3y=F. a
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(9).

which, by (8),                      = a^Sy - fiSay + ySafi ........... (10).

Another proof of this important formula is found in the
identity

which, by (4) and (6), is the theorem itself.

11.    If in (8) we write Vafi in place of a, we get

(11).

12.    Fowr vectors.    If in (8) we write Fa8 in place of a, we
obtain

.      . F(Fa8FjSy) = y/Sr.a8j5-j0/Sr.aSy ............ (12).

13.    By (12) we have

F (F/3yFa8) = &ff. pya-aS. pySr
But               F(F/3yFa8) = - F(FaSF/?y).

Hence, by adding the above result to (12), we get

which, by (3) and (4), if we adopt alphabetical order, may be
written

or

-S8.apy=0......(13),
+ yS.ap$..........(13),